Enhanced transgene expression in quiescent and activated human CD8+ T cells.
The level of expression of retroviral vector-encoded proteins in T cells, decreasing during periods of quiescence, could be an obstacle to their clinical utility. To identify promoter systems that could increase the strength and persistence of transgene expression in primary human CD8(+) T cells, we designed a panel of Moloney retroviral vectors to express a destabilized enhanced green fluorescent protein (d4EGFP) reporter protein (t(1/2) = 4 hr). We found that the promoters phosphoglycerate kinase (Pgk), beta-actin, and long terminal repeat (LTR) produced the highest levels of d4EGFP expression in proliferating T cells, but that expression dramatically declined in quiescent cells with all promoters. To improve gene expression, we examined the effect of the beta-interferon (IFN) scaffold attachment region (SAR). This SAR augmented expression from mammalian promoters in cycling T cells, but had a small effect on maintenance of expression in resting T cells. However, when the SAR was combined with the LTR promoter, it significantly enhanced expression in resting and cycling cells. These data support use of the IFN-beta SAR with the LTR in Moloney retroviral vectors to help sustain gene expression in resting primary human CD8(+) T cells and to enhance gene expression in activated T cells.